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Abstract of EP 0336627 (A2) 

A resilient mounting intended primarily to withstand 
compressive loading is of a tubular and interleaved 
construction (10) comprising a pair of end plates 
(11,12) and an intermediate annular plate (19) which 
serves to stiffen a tubular elastomeric body (13) 
provided between the end plates. A buffer member 
(23) is secured to one (1 1 ) of the end plates (11,12) 
and extends longitudinally within the tubular body (13) 
to lie normally free from contact with the tubular 
body. A protective cushioning layer (20) provided 
between the buffer member (23) and internal edge of 
the intermediate plate (19) prevents direct contact 
between the buffer member and intermediate plate 
under transverse load. 



Data supplied from the esp@cenet database — Worldwide 



1 Of 1 



6/23/2009 10:36 AM 



Europaisehes Patentamt 
European Patent Office 
Office europeen des brevets 



© Publication number: 



0 336 627 

A2 



© EUROPEAN PATENT APPLICATION 



© Application number: 89303035.3 © Int. CIA F1 6F 1/54 , B60K 5/12 

© Date of filing: 28.03.89 



© Priority: 31.03.88 GB 8807658 


© Applicant: DUNLOP LIMITED 


11.05.88 G8 8811198 


Silvertown House Vincent Square 




London SW1P2PL(G3) 


@ Date of publication of application: 


@ Inventor: Ingham, Peter Lawrence 


11.10.89 Bulletin 89/41 




"Old Well Lodge" Harbury Lane 


© Designated Contracting States; 


Ufton Leamington Spa(GB) 


BE DE FR NL SE 






© Representative: Badger, John Raymond et al 




BTR GROUP PATENT & TRADE MARK 




SERVICE P O Box 504 




Erdington Birmingham B24 9QH(GB) 



© Resilient mounting. 



© A resilient mounting intended primarily to with- 
stand compressive loading is of a tubular and inter- 
leaved construction (10) comprising a pair of end 
plates (11,12) and an intermediate annular plate (19) 
which serves to stiffen a tubular elastomeric body 
(1 3) provided between the end plates. 

A buffer member (23) is secured to one (11) of 
the end plates (11,12) and extends longitudinally 
within the tubular body (13) to lie normally free, from 
contact with the tubular body. A protective cushion- 
ing layer (20) provided between the buffer member 
(23) and internal edge of the intermediate plate (19) 
prevents direct contact between the buffer member 
and intermediate plate under transverse load. 
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RESILIENT MOUNTING 



This invention relates to a resilient mounting 
and to an assembly of two components resiliently 
interconnected by .the resilient mounting of the 
invention. 

The invention is directed in particular, though 
not exclusively, to a resilient mounting able to 
withstand high compression load with low deflec- 
tion in a first, longitudinal direction and to exhibit a 
relatively low stiffness in a second, transverse di- 
rection perpendicular to said first direction. Typi- 
cally the mounting is orientated with the first, lon- 
gitudinal direction lying vertically and with the sec- 
ond, transverse direction therefore lying horizon- 
tally. 

In accordance with one of its aspects the 
present invention provides a resilient mounting 
comprising a resilient component comprising a 
substantially tubular body of elastomeric material 
located between and bonded to generally planar 
confronting surfaces of a pair of end members, 
said body of elastomeric material being reinforced 
by an embedded annular reinforcement element of 
generally planar form arranged to lie between and 
substantially parallel with said confronting surfaces 
of the end members, a buffer member located 
within the internal cavity defined by the tubular 
body and secured to one of said end members, 
and a layer of elastomeric material provided be- 
tween at least the reinforcement element and buffer 
member to prevent direct contact between said 
element and member when the mounting is subject 
to transverse load. 

The elastomeric material of the tubular body 
may extend over the inner edge of the annular 
reinforcement element, and if an end member is 
also of annular form the elastomeric material may 
extend over the inner edge of that member. The 
elastomeric material therefore is able to act as a 
cushion layer and prevent the buffer member pro- 
vided within the internal cavity of the tubular body 
from coming into direct contact with the reinforce- 
ment element or an annular end member when the 
mounting is subjected to transverse loading. 

Preferably a layer of elastomeric material is 
provided to prevent direct contact between the 
buffer member and annular reinforcement element. 
If the buffer member extends through an annular 
end member in an arrangement in which it is 
normally spaced therefrom in the absence of ap- 
plied load, a layer of elastomeric material, which 
may be the same as a layer between the buffer 
member and reinforcement element, may be pro- 
vided to prevent direct contact between the buffer 
member and end member. 

Said layer of elastomeric material may be com- 



prised by a sleeve of elastomeric material carried 
by the buffer member but preferably it is com- 
prised by the elastomeric material of the tubular 
body arranged to extend over an inner edge of the 
5 reinforcement member and/or an annular end 
member. 

The buffer member may be comprised by at- 
tachment means, such as a bolt, provided for ex- 
ample for attachment of one of the end members 

10 to one of two components to be interconnected by 
the resilient mounting of the present invention. 

Preferably the attachment means is comprised 
by a bolt of stepped diameter, a first portion of 
larger diameter being arranged in the internal cav- 

75 ity and a second portion of reduced diameter ex- 
tending through a central aperture in one of the 
end members and being screw-threaded over part 
of its length to facilitate attachment to one of two 
components to be interconnected. An annular 

20 shoulder defined by a step in diameter between the 
first and second portions may be arranged to en- 
gage the periphery of the central aperture in said 
one of the end members whereby said end mem- 
ber may be clamped to said one of the two compo- 

25 nents by the attachment means. Alternatively the 
attachment means may be comprised by an essen- 
tially equivalent arrangement of, say, a conven- 
tional bolt of substantially uniform diameter sur- 
rounded over part of its length by a rigid sleeve. 

30 The other of the end members also may be 
apertured so that the bolt or other attachment 
means may extend therethrough with a head por- 
tion lying outside the internal cavity. In such an 
arrangement an inner face of the head portion may 

35 be used to act as an axial stop to limit axial 
extension of the resilient mounting in said first 
direction. In an assembled condition the inner face 
of the head portion may confront the other of said 
end members or one "of the interconnected compo- 

40 nents; one of the confronting surfaces of the head 
portion and end member or interconnected compo- 
nent may be provided with a cushion layer of 
elastomeric material to prevent direct contact of 
said confronting surfaces. 

45 The tubular body of elastomeric material may 

be provided with more than one embedded re- 
inforcement element. The or each reinforcement 
element typically is an annular steel plate but other 
materials such as glass or woven fabric may be 

50 employed. Preferably the or each reinforcement 
element has a cross-sectional shape and dimen- 
sions corresponding to those of the adjacent 
elastomeric material in which it is embedded apart 
from its inner edge which must be spacsd from the 
internal cavity of the tubular body so that the 
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elastomeric material may extend over said inner 
edge to act as a cushion layer, 

It is envisaged that for most applications the 
tubular body of elastomeric material wiil be of a 
cylindrical form having substantially cylindrical^ 
shaped inner and outer surfaces; in this case any 
buffer member provided within the internal cavity of 
the tubular body also may have a cylindrical shape. 
In consequence the resulting resilient mounting, 
and an assembly incorporating said resilient 
mounting, will have substantially uniform load de- 
flection characteristics in all transverse directions. 
Especially if the transverse load deflection char- 
acteristic is to vary with direction, the elastomeric 
material of the tubular body may depart from an 
internal cylindrical shape - it may for example be 
oval in cross-section. The buffer surface of any 
buffer member provided within the internal cavity 
also may depart from a cylindrical shape depend- 
ing on the internal profile of the tubular elastomeric 
body and whether or not a uniform extent of unbuf- 
fered deflection is to be allowed in all transverse 
directions. 

The end members may be formed from a 
substantially rigid metallic material but other ma- 
terials such as plastics may be employed. 

Two embodiments of the present invention will 
now be described, by way of example, with refer- 
ence to the accompanying diagrammatic drawings 
in which:- 

Figure 1 is a sectional view of a component 
part of a resilient mounting in accordance with one 
embodiment of the present invention; 

Figure 2 is a plan view of the component 
part shown in Figure 1 ; 

Figure 3 is a sectional view of a resilient 
mounting assembly incorporating the component 
part of Figures 1 and 2, and 

Figure 4 is a view similar to that of Figure 3 
of a resilient mounting assembly in accordance 
with another embodiment of the present invention. 

A component part 10 (shown in Figure 1) of a 
resilient mounting comprises an upper rigid metal 
end member 1 1 , a lower rigid metal end member 
12 and a cylindrical tubular body 13 of elastomeric 
material, such as natural rubber, bonded between 
confronting surfaces 14,15 of said end members. 

The upper end member is of an annular form 
having an outer diameter corresponding to the out- 
er diameter of the tubular body 13. It has an 
internal diameter significantly less than the internal 
diameter of the tubular body, in particular in the 
order of one half that of the internal diameter of the 
tubular body, for the purpose described below. , 

The lower end member has a profiled outer 
shape as shown in Figure 2 and which comprises a 
pair of flanged regions 1 6 each having an aperture 



17 to facilitate attachment of that end member to 
one of two components to be interconnected by 
the resilient mounting. The lower end member has 
a central aperture 18 the diameter of which is 

5 slightly greater than that of the internal diameter of 
the tubular body as shown in Figure 1. The ma- 
terial of the plate surrounding the aperture is turned 
upwards as also shown in Figure 1 so that the 
inner edge of the plate is wholly embedded in the 

w elastomeric material. Thus a cushioning layer of 
elastomeric material lies between the radially inner 
edge of the plate 12 and the bore of the tubular 
body 13. 

The tubular body 13 has embedded therein, 
is midway between its ends, a single annular metal 
reinforcing plate 19. The outer diameter of the plate 
corresponds substantially with the outer diameter 
of the tubular body 13 but the internal diameter of 
the annular plate is greater than the internal diam- 
20 eter of the body whereby the inner edge of the 
plate is covered by a cushioning layer 20 of the 
elastomeric material of the body 13 without the 
internal surface of that body needing to depart from 
a straight profile as considered in the longitudinal 
25 cross-section of Figure 1 . 

In use of the resilient mounting to support the 
weight of an engine the end members 11,12 of the 
component part 10 are disposed generally horizon- 
tally and connected respectively to two compo- 
se nents, an engine support bracket 21 and a vehicle 
cross member 22 to b© interconnected by the 
mounting. 

The lower member 12 is bolted directly to the 
cross member 22 by means of bolts (not shown) 

35 extending through the apertures 17. 

The upper member 11 is secured to the engine 
support bracket 21 by an attachment component 
which in combination with the component part 10 
forms the resilient mounting. The attachment com- 

40 ponent is in the form of a specially profiled bolt 23 
which in the mounting additionally serves as an 
overload buffer. 

The bolt 23 has a first body portion 24 which 
lies within the internal cavity 25 of the tubular body 

45 13 and extends downwards therefrom, as viewed in 
Figure 3, through 'the lower plate aperture 18 and a 
corresponding aperture 26 in the vehicle cross 
member 22. The diameter of the portion 24 lies 
substantially mid-way between the internal diam- 

50 eter of the upper plate 1 1 and the internal diameter 
of the tubular body 13. 

A second body portion 27 extends upwardly 
from the first portion 24, as viewed in Figure 3, and 
is screw-threaded for engagement with the engine 

S5 support bracket 21. The second body portion is a 
close fit in the aperture of the upper member 11, 
and the shoulder region 28 at the step in diameter 
between the first and second portions 24,27 en- 
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gages a shim 32 which bears against the portion of 
the face 14 surrounding the aperture; in conse- 
quence the shoulder region serves to clamp the 
upper member 11 to the engine support bracket 
21. 

A head portion 29 extends from the lower end 
of the first body portion 24 of the bolt and a washer 
30 secured to the head portion, for example by 
welding, supports an annular rubber buffer 31. The 
buffer 31 is positioned so as to be spaced slightly 
from a confronting surface of the vehicle cross 
member 22 when in an unloaded condition as 
shown in Figure 3. In the event of the resilient 
mounting being subject to a tensile loading the 
buffer 31 acts as an axial buffer which engages the 
cross member before damaging tensile loads are 
experienced by the tubular elastomeric body 13. 

Relative transverse movement of the engine 
support bracket and vehicle cross member nor- 
mally is accommodated by the reinforced 
elastomeric tubular body 13 which is readily able to 
deform by shear in said transverse direction. Ex- 
cess relative movement is restrained by engage- 
ment of the cylindrical internal surface of the tubu- 
lar body with the first body portion 24 of the 
attachment bolt 23, the material of the tubular body 
cushioning the buffer from direct contact with the 
plates 12,19. To ensure good operation of the 
annular buffer 31 for vertical rebound control when 
the resilient mounting is subject to high transverse 
deflection the diameter of aperture 26 in the cross 
member 22 is greater than that of the internal 
diameter of the tubular body 13. 

In a modified embodiment of the invention, not 
illustrated, the upper member 11 of Figure 3 may 
be spaced from member 21 by the base portion of 
an inverted cup having a downwardly and out- 
wardly extending skirt portion depending from that 
base portion to act as an oil shield and protect the 
elastomeric material from possible contamination. 

In a second embodiment of the invention, 
shown in Figure 4, a resilient mounting comprises 
a component part 10 as shown in Figure 1 ar- 
ranged in combination with a buffer member 40 of 
modified form. In Figure 4 parts which correspond 
with parts shown in Figure 3 bear like reference 
numerals. The buffer member 40 corresponds with 
that shown in Figure 3 except that the metal portion 
24 of buffer 21 is replaced by a metal portion 41 of 
smaller diameter, and is surrounded by a steel 
sleeve 42. The outer diameter of the sleeve 42 
corresponds with the outer diameter of the portion 
24. 

An upper end of the sleeve 42 bears against 
shim 32 and the lower end bears against the wash- 
er 30 associated with the axial buffer 31. In the 
resulting construction as illustrated, tightening of 
the screw-threaded bolt portion 27 in the engine 



support bracket 21 results in clamping together of 
the axiai buffer 31 , sleeve 42, shim 32 and upper 
end member 1 1 between the bolt head portion 29 
and the support bracket 21. Because of this clamp- 
5 ing action it is not necessary to weld or otherwise 
additionally secure the axial buffer relative to the 
bolt head portion 29. 



w Claims 

1. A resilient mounting comprising a resilient 
component (10) comprising a substantially tubular 
body (13) of elastomeric material located between 

is and bonded to generally planar confronting sur- 
faces (14,15) of a pair of end members (11,12), 
said body (13) of elastomeric material being re- 
inforced by an embedded annular reinforcement 
element (19) of generally planar form arranged to 

20 lie between and substantially parallel with said con- 
fronting surfaces (14,15) of the end members 
(11,12), and in combination with said resilient com- 
ponent (10) a buffer member (23) located within the 
internal cavity (25) defined by the tubular body (13) 

25 and secured to one (11) of said end members 
(11,12), characterised in that a layer (20) of 
elastomeric material is provided between at least 
the reinforcement element (19) and buffer member 
(23) to prevent direct contact between said element 

30 and member when the mounting is subject to 
transverse load- 

2. A resilient mounting according to claim 1 
characterised in that said elastomeric material of 
the tubular body (13) is arranged to extend over 

35 the inner edge of the annular reinforcement ele- 
ment (1 9) thereby to act as a cushion layer (20) to 
prevent direct contact of the reinforcement element 
with the buffer member when the mounting is sub- 
ject to transverse load. 

40 3. A resilient mounting according to claim 1 or 
claim 2 characterised in that one (12) of said end 
members (11,12) is an annular member and the 
elastomeric material of the tubular body is ar- 
ranged to extend over the inner edge of that mem- 

45 ber. 

4. A resilient mounting according to any one of 
the preceding claims characterised in that as con- 
sidered in longitudinal cross-section the internal 
surface of the tubular body (13) is straight, 
so 5. A resilient mounting according to claim 4 

characterised in that the internal surface of the 
tubular body (13) has a cylindrical shape. 

6. A resilient mounting according to any one of , 
the preceding claims characterised in that the buff- 
55 er member (23) comprises a head portion (29) 
lying externally of the internal cavity (25), said head 
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portion (29) being provided with axial buffer means 
(31) to restrict longitudinal extension of the tubular 
body. 

7. A resilient mounting according to claim 6 
characterised in that the buffer member comprises 
a sleeve (42) of rigid material clamped between 
said head portion (29) and said one (11) of said 
end members (11,12) and arranged as a buffer 
surface which confronts the bore of the tubular 
body (13). 
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